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ivory. This is proved, for instance, by the common observation, that orxi of them remains nearly motionless after striking the other previously at rest; since, the velocity of the common centre of inertia of the two being necessarily unchanged by the impact, we infer that the second ball acquires a velocity nearly equal to that which the first had before striking it. But it is to be expected that unequal balls of the same substance coming into collision will, by impact, convert a very sensible proportion of the kinetic energy of their previous motions into energy of vibrations; and generally, that the same will be the case when equal or unequal masses of different substances come into collision; although for one particular proportion of their diameters, depending on their densities and elastic qualities, this effect will be a minimum, and possibly not much more sensible than it is 'when the substances are the same and the diameters equal.
271.    It need scarcely be said that in such cases of impact as that of the tongue of a bell, or of a clock-hammer striking its bell (or spiral spring as in the American clocks), or of pianoforte-hammers striking the strings, or of the drum struck with the proper implement, a large part of the kinetic energy of the blow is spent in generating vibrations.
272,    The Moment of an Impact about any axis is derived from the line and amount of the impact in the same way as the moment of a velocity or force is determined from the line and amount of the velocity or force, § 46.    If a body is struck, the change of its moment of momentum about any axis is equal to the moment of the impact round that axis.   But, without considering the measure of the impact, we see (§ 233) that the moment of momentum round any axis, lost by one body in striking another, is, as in every case of mutual action, equal to that gained by the other.
Thus, to recur to the ballistic pendulum—the line of motion of the bullet at impact may be in any.direction whatever, but the only part which is effective is the component in a plane perpendicular to the axis. We may therefore, for simplicity, consider the motion to be in a line perpendicular to the axis, though not necessarily horizontal. Let m be the mass of the bullet, v its velocity, and / the distance of its line of motion from the axis. Let jtfbQ the mass of the pendulum with the bullet lodged in it, and k its radius of gyration. Then if w be the angular velocity of the pendulum when the impact is complete,
mvp m M^v, from which the solution of the question is easily determined.
For the kinetic energy after impact is changed (§ 207) into its 'equivalent in potential energy when the pendulum reaches its position of greatest deflection. Let this be given by the angle 0: men the height to which the centre of inertia is raised is/; (i —cos #} if h be it* distance from the axis. Thus